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CrossMark

ALENCIA orange trees were dosed with 0.05 to 0.2% concentrations of various amino

acids (Arginine, tryptophan, and glutamine) and/or seaweed extracts three times throughout
the 2021 and 2022 growing seasons. The value of this research is in its investigation of how
spraying varying concentrations of amino acids and seaweed extracts affects the development,
nutritional status, production, and quality of Valencia oranges. In comparison to the control
treatment, trees given three applications of 0.05 to 0.2% amino acids and/or seaweed extracts
showed significant improvements in growth, leaf pigments and nutrients, yield, and physical
and chemical fruit attributes. Concentration rose in tandem with the ad campaign’s success.
The effects of the higher doses (0.1 and 0.2 percent) on these indicators were negligible. Using
specific amino acids(Arginine, tryptophan, and glutamine ) was far more effective than using
seaweed extracts, and using both together was more effective than using each one by itself
across the board. a combination of amino acids and seaweed extracts at 0.2 percent applied
three times: at the beginning of development, immediately after fruit setting, and again two
months later was more recommended.

Keywords: Valencia Orange Trees- Some Amino Acids — Seaweed Extracts- Yield- Fruit

Quality.

Introduction

Citrus fruit is One of Egypt’s most valuable fruit
harvests. The Valencia cv. orange tree is widely
regarded as the finest orange cv. for both domestic
and international sales. The total area used for
citrus fruiting in Egypt is 440210 feddan, and
in that time it produced 4503226 metric tons of
fruit. In 126907 feddan, or around 24.16 percent
of the total fruiting area that was grown with
citrus, Valencia orange trees were planted. There
are 129,685 tons of oranges produced by Valencia
orange trees. (2021, Annual Reports).

Antioxidant amino acids are crucial to a
plant’s ability to fend off the oxidative damage
caused by environmental stresses. Amino acid
spraying improved protein quality, shielded plant
cells from premature ageing and death, blocked
free radicals from damaging membrane lipids (a
factor in plasma membrane permeability loss),

and regulated the occurrence of diseases.( Orth et
al., 1993)

Proteins are synthesised by the ribosome
catalysing the polymerization of a subset of amino
acids, which are themselves organic nitrogenous
compounds. (Davis, 1982 and Raskin, 1992).

Many hypotheses have been put up to try
to explain why amino acids are so important
to plants. The research so far supports many
potential pathways, beginning with amino
acids, by which plants may synthesise IAA and
ethylene. (Hashimoto and Yamada, 1994 and Taiz
and Zeiger , 2002).

Relying on Amino Acids according to (Rizk,
2013; El- Balady and Abd El- aal, 2013 , Ahmed
et al., 2013; Ibrahiem et al., 2013 ; Hassan, 2014;
El- Khawaga,2014; Mohamed, 2017; Abdel —Aziz
et al. ,2017; Mahmoud, 2018 and Awad,2017).
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The application of seaweed extracts, which
contain some micronutrients (Co, Mo, B, Cu,
and Zn) as well as macronutrients, gibberellins,
auxins, and cytokines, has been shown to increase
the root ability for growth and nutrient uptake
(Jensen, 2004). This has been shown to improve
overall fruit crop performance (Aitken and Senn,
1965). These extracts improve the vitamin,
cytokinin, and trace nutrient absorption and
utilisation by plants, which in turn boosts plant
growth, production, and fruit quality. There are
a variety of seaweed extracts in the market now
(Jeanin et al., 1991). Hormones (IBA and IA),
trace elements (Mn and Ni), and a few amino
acids were extracted from seaweed as (Challan
and Hemingway, 1965; Cabrera et al., 2003;
Gamal,2006; Ahmed et al., 2008 and Abdel- Aal
et al., 2012). The study>s goal was to see whether
supplementing Valencia orange trees with an
amino acid or seaweed extract would increase the
plantsy health generally, growth, production, and
quality.

Materials and Methods

Thirty uniform Valencia orange trees grown
in the Orchard of the Agricultural research station
in the Mallawy area of the Minia Governorate,
Egypt were used for this investigation which was
conducted in 2021-2022. Trees were all 35 years
old, grafted onto sour orange rootstock.

The orchard>s soil was well-drained clay
with a water table not less than two meters deep,
and the trees were planted using the square
arrangement technique with a spacing of 6.0 x 6.0
meters apart (116 trees/ fed.). The Nile water was
used to irrigate the using surface irrigation.

The chosen Valencia orange trees received
the same management practices i.e. fertilization,
irrigation , pruning pest control et. as the rest of
the trees in the orchard.

Analysis of the tested soil was conducted
according to the procedures that are outlined by
Table 1 (Wilde et al., 1985).

The following ten foliar treatments were ap-
plied for three times on three specific as follows:

1- Control (water sprayed).

2- Spraying some amino acids at 0.05 % ( 0.5 g/L).
3- Spraying some amino acids at 0.1 % ( 1.0 g/L).
4- Spraying some amino acids at 0.2 % (2.0 g/L).
5- Spraying seaweed extracts at 0.05 %.

6- Spraying seaweed extracts at 0.1 %.
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7- Spraying seaweed extracts at 0.2 %.

8-Spraying some amino acids and seaweed
extract each at 0.05%.

9- Spraying some amino acids and seaweed
extract each at 0.1%.

10- Spraying some amino acids and seaweed
extract each at 0.2%.

One tree was subjected to each treatment three
times. Three times a year, seaweed extracts and
amino acids (arginine, tryptophan, and glutamine)
were sprayed. After fruit setting (in the last week
of April), during the height of growth (in the
first week of May), and two months later (in the
last week of June). Triton B, a wetting agent, is
included in all the treatments, and spraying was
done until runs off. Methods used an CRBD
(complete randomized block design) .

During the experiment, the following
parameters were assessed as follows :

1- Spring growth flush measured , four
branches ( about one inch in thickness) around
a round main direction of the tree were tagged,
then, 10 non fruiting flushes / shoot were selected.
Seasonally, at mid of September, average of shoot
length & thickness (in cm) and leaf area (in cm2),
according to (Ahmed and Morsy, 1999).

2- At mid of September / season, ten
leaves / tree (the 3rd leaf for spring non fruiting
flushes) were picked, cleaned, cutting up and 0.5g
f.w were taken, were extracted and determined
Chlorophylls ( a, b and , total ) and total
carotenoids (in millimoles per grammes fresh
weight) in leaves, (Von-Wettstein, 1957).

3-Total carbohydrates % in the leaves (Smith
etal., 1956)

4-Springtime leaf N, P, and K concentrations
in non-fruiting shoots (Summer , 1985 and Wilde
et al., 1985).

S-Initial fruit setting and retention expressed
as a percentage , At the Ist week of March four
branch / replicate (about 1 inch in thickness) were
carefully selected and tagged around the tree
canopy up to 2 M height from the soil surface
(one branch / the main direction). At full-bloom
stage total flowers / branch were counted and
recoded, then, at petal-fall stage total fruit-let /
branch were counted and recorded for initial fruit-
set estimation as follow:

Initial fruit set %= Total fruit x 100

Total flower
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After June-drop (at the 4th week of June),
fruits were counted for fruit-let calculated as
follow:

Fruit let % = Total fruit let x 100

Total flowers
6- Yield in Kg / tree and number / tree.

7- Fruit Weight (g.), length (cm), diameter
(cm), percentages of peel weight and pulp, and
peel thickness ( in mm).

8-The percentages of total and reducing sugars
(T.S.S.) ,acidity

% (as g, citric acid/ 100 ml juice); TSS acid
ratio (Lane and Eynon, 1965) and vitamin C
content (mg/100 ml juice) ( A.O.A.C., 2000).

The complete randomized block design For
all statistical comparisons among the 10 treatment
groups, New L.S.D. was used at a probability
of 5%. According to (Mead et al., 1993) in both
seasons.

Results and Discussion

Shoot length and leaf area

Table 2 shows that various amino acids
(Arginine, Tryptophan, and glutamine) and
seaweed extracts at 0.05, 0.1, and 0.2 percent
substantially enhanced growth characteristics,
namely shoot length and leaf area, when
compared to the control treatment. There was a
correlation between the stimulation and increase
in concentration used. In this regards, employing
amino acids was far better than using seaweed
extract. Additionally, a combination of both
substances was far more advantageous than either
material alone. The best results were achieved
when a combined treatments of amino acids and
0.2 percent seaweed extract was used ( 11.2: 11.5
cm) and ( 28.95: 29.35cm?2). The untreated trees
had the lowest averages (6.4: 6.6 cm) and ( 21.22
:21.52 cm2) .Both experimental seasons had the
same findings at 5% new L.S.D..

Chemical constituents of leaves

Tables 2 and 3 show that compared to control,
applying 0.05-0.2% of a variety of amino acids
(Arginine, Tryptophan, and glutamine) and/
or seaweed extract significantly increased
leaf chlorophyll a, b, total chlorophylls( 2.31:
2.43mg), total carotenoids ( 0.81: 0.91mg), total
carbohydrates (35.0 : 35.8 %), N (1.93: 1.96%)),
and K (1.42: 1.44%)levels in Valencia orange trees
in both seasons. These chemical components of

leaves were promoted gradually, with increasing
concentrations ranging from 0.05 to 0.2 percent for
various amino acids and seaweed extract. When
compared to utilizing seaweed extract, employing
specific amino acids was far preferable. The use
of both materials together was more effective than
either alone. The most impressive benefits were
seen in trees that had been treated three times with
a 0.2% concentration of amino acids and seaweed
extract. The averages for untreated trees were the
lowest. These results were corroborated by the
weather in 2020, 2021, and 2022.

Percentages of fruit setting and yield per tree:

According to Table 4, both individual and
combined applications of certain amino acids
(Arginine, Tryptophan, and glutamine) and/or
seaweed extract at 0.05 to 0.2 percent significantly
increased the initial fruit setting, fruit retention,
number of fruits per tree, and yield per tree
(kg.) of Valencia orange trees compared to the
control treatment. An increase in concentration
was directly correlated to a promotion in status.
There was no discernible marketing benefit from
raising concentrations from 0.1 to 0.2 percent.
It is recommended, therefore, to employ 0.1
percent seaweed extracts and amino acids to get
the same effect while keeping costs down. When
compared to employing seaweed extracts, the use
of certain amino acids was also better. It was more
effective to use them together than to use them
alone to boost yield. When given the therapy that
was promised (Spraying three times with specific
amino acids and seaweed extract at each of 0.2
percent), the yield per tree increased to 69.78,
72.83 kg in both seasons, respectively, whereas
the yield per untreated tree increased to 47.09,
49.00 kg.. The stated results for both seasons were
identical.

Physical and chemical characteristics of the fruits

The physical and chemical characteristics
of Valencia oranges were greatly enhanced
after being sprayed with a solution of amino
acids and/or seaweed extract ranging from
0.05 percent to 0.2 percent, as shown in Tables
5 and 6. The fruits’ total soluble solids (TSS),
total sugars , and vitamin C content, as well
as their weight, height, and diameter, were
all increased. Increasing concentration of
used amino acids and seaweed extracts were
correlated with positive effects on fruit quality.
In terms of improving fruit quality, employing
certain amino acids was far more effective than
using seaweed extract.
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When applied together, used amino acids
and seaweed extracts much outperformed their
individual administrations in improving the fruit’s
physical and chemical qualities. The optimum
fruit quality was achieved by treating the trees
three times with a combination of 0.2 percent
seaweed extracts and some amino acids (Arginine,
Tryptophan, and glutamine). The fruit quality was
much lower when the trees weren’t treated. The
data held true in both seasons.

Discussion

Evidence suggests that a few specific
amino acids, specifically those involved in
the biosynthesis of plant pigments, proteins,
natural hormones, vitamins, and organic foods;
the enhancement of plant resistance to various
stresses; and the stimulation of cell division all
play a role in promoting Valencia orange tree
development and fruiting (Sies, 1997)

The antioxidative capabilities of amino acids
are crucial in plant defense against the oxidative
stress caused by unfavorable environmental
circumstances. Using certain amino acids has been
linked to improved protein production, protection
of plant cells from senescence, suppression of
disease prevalence, and protection of plasma
membrane lipids from free radical oxidation and
the loss of permeability that results from it (Orth
etal., 1993).

IAA, cthylene, GA3 natural hormones,
cytokinins, cell division, enzymes, DNA, and RNA
are all made or stimulated by amino acids. The
results of these benefits may be seen in the trees»
improved health (Vianello and Marci, 1991).

Certain amino acids serve as building blocks
in the process by which ribosomes catalyse the
polymerization of amino acids during protein
synthesis (Davies, 1982 and Raskin, 1992). The
findings provide credence to the hypothesis that
certain amino acids have a stimulatory influence on

TABLE 1. Analysis of the tested soil

the development, productivity, and fruit quality of
Valencia orange plants. There is a wealth of material
available on the subject (El- Badawy and Abd El-
aal, 2013; Fathalla, 2013; Rabeh et al., 2014; Gamal,
2006; Mohamed and Qaoud, 2014).

Effect of seaweed extracts

Natural hormones including IAA, GA3,
and cytokinins are important for stimulating all
growth aspects and delaying leaf ageing, which
may explain why seaweed extract has a positive
influence on growth, yield, and fruit quality features.
Antioxidants, proteins, a small number of amino
acids, and glutathione are all present. There are also
certain vitamins, enzymes, coenzymes, another
macro and micro nutrients, and more. In addition, by
facilitating the release of CO2, it plays a crucial role
in the production of protoporphyrin, a precursor of
photosynthetic pigments and photosynthesis (Norric
et al, 2002 and Aziz et al., 2003).

These findings corroborate those obtained by
regarding the impact of seaweed extracts on the
development, production, and quality of the studied
fruit crops (Ebeid- Sanaa 2007; Mouftah, 2007
Mohamed et al., 2012, Oraby, 2013 and Ahmed et
al., 2018).

According to the above, after using the foliar
application of treatments on Valencia orange trees,
it became clear that the control treatment (spraying
with water) had less results in terms of fruit quality
and yield, and the increase was variable and not
significant when using each of the amino acids
and seaweed extract separately at a concentration
of 0.05, 0.1 and 0.2%, but when both amino
acids and seaweed extract were used together at a
concentration of 0.05, 0.1 and 0.2%, the increase was
incremental and significant on both the physical and
chemical properties of the fruits and the yield during
the two study seasons 2021 and 2022. The results
were recommended when spraying throughout
the growing season on trees both amino acids
and seaweed extract at 0.2% as a foliar application
according to tables 2,3,4,5 and 6.

Constituents Values Constituents Values
Clay % 81.0 O.M. % 2.20
Silt % 14.5 Available N % 0.09
Sand % 4.5 Available P (ppm) 6.8
Texture Clay Available K (ppm) 458.0
CaCo, % 1.19
pH ( 1:2.5 extract) 7.98
E.C.(1:2.5extract)(mmos/cm/25°C) 0.89

Egypt. J. Hort. Vol. 51, No. 2 (2024)



155

EFFECT OF SPRAYING SOME AMINO ACIDS AND SEAWEED EXTRACT ON THE YIELD ...

¥0°0 €00 €00 200 ¥0°0 €00 0 €0 90°0 L0°0 04 18 "(q'S"] MAN
vl w'l 860 960 96°1 €6'1 8°6¢ 0°s¢ 16°0 18°0 04, 7°0 18 YOBA SJOBIIXD PIIMBIS + SPIOR OUIWE SWOS
6¢'1 8¢l 0S50 61°0 y6'1 161 I'se (443 ¢80 £8°0 9,1°0 78 YOBA SJOBIIXD PIIMBIS + SPIOR OUIUE SWOS
9¢'1 el w0 170 681 98’1 8'¢e 0°¢e 18°0 6L°0 04,500 18 OB SJOBIXA PIOMEAS + SPIOB OUIWE JWOG
171 61°1 9T°0 ST0 €L'1 IL'1 0°0¢ 6T 99°0 £€9°0 04,7°0 18 SIORIIXd PIIMEBIS
611 LT'1 €C0 o 691 99°'1 6'8¢C €8¢ ¥9°0 19°0 04,1°0 I8 SIORIIXd PIOMBIS
8I'L 140! 0T0 61°0 €9°1 191 0'8¢ S'LT 19°0 860 94,5070 18 SIOBIXD PIIMBIG
(2! el LEO 9¢'0 P81 'l 0'ce 9Ce L0 1L°0 20°0 J® SPIOB OUIWE JWOG
8CT'1L 9’1 1€°0 670 081 8L'1 8'1¢ vle 1L°0 69°0 9,1°( J& SPIOB OUIWE JWOS
'l 1T LTO0 9T'0 Ll 0L'1 9°0¢ 0°0¢ 99°0 ¥9°0 94,50°(0 J& SPIOB OUIWE JWOS
el 1T L1°0 91°0 8¢°1 9¢'1 £9¢C 19T Sso €570 [013U0)

70T 1207 (44114 1202 (44114 1207 (44114 1202 (44114 120¢

% (‘AA*A 8 /8w) SjudU AL,
% M JedT % dyea1 % N JeoT
$9)eIpAY0qIed [e)0], SpIoudjoaed [e)o],

*SUOSBIS TZOT PUE 70T SULINP $39.1) ISURIO BIIUI[BA JO "SIARI] Y} Ul
3 Pue J ‘N Jo s95ejuddiad pue ¢/ s3)eIpAYoq.Ied [€)0) ‘SPIOUI)OIEI [€)0) UO $)IBIIXI PIIMEIS PUE SPIdE ourwe dwos Jo suonedijdde pourquiod pue J[3uIs Jo 39\ '€ ATAVL

0] €10 L0O0 S0°0 60°0 80°0 870 o 7’0 €0 0 18 'S MON
£v'C £ S6°0 060 81 Il se'6c S6'8C SIL Tl 047°0 18 [OBS SIOBIXS PIOMEAS + SPIOE OUILUE QWO
€T r1'T €80 18°0 or'l €€l $6'8T 81'8C zol 66 041°0 1 YOBD SIOBIIX PIOMEIS | SPIOE OUILIT WS
(44 L0T 6L°0 LLO €€l 0€'1 00'8C 01'LT 1'6 06 0450°0 18 OB SIOBIIXO PIOAEIS + SPIO OUIWE SWOS
6l 681 L0 890 €Tl 171 0€'vT 08'€T vl €L 0470 1E SIOPIIXD POOMEIS
68’1 78’1 89°0 $9°0 11 61'1 00t¢C slee €L I'L 051°0 18 SIOBIXD POdMEIS
08’1 LL'T £9°0 19°0 LT'] 91'1 0€°€T 01°Ce 0L 89 0450°0 18 SIOBIXD PAaMEIS
90°C w0t LLO SL0 6C'1 LTl 0€'LT 0LT 8 08 20°0 16 SpIoT ouIE SWoS
86'1 $6'1 €L°0 1L°0 STl YTl 0092 09°5T 6L LL %10 1© SPIOE OUTUIE SWOS
061 L8] 890 99°0 wl 1Tl 0T'sT 0S'tC SL €L 9%60°0 ¢ SPI9E OURTTE WO
1L L9'1 850 950 €l 1 [ wie 99 v9 )
(44114 1207 (44114 120¢ (44114 1207 (44114 1207 (44114 120t
Cang 3 /Bu) (ad (Mo (zund) vaae Jear| (wd) Y3udj Jooys SHIoUnEIL

sfiAydoaoryd o, 3 /3w) q [Aydoaoy) 3 /3w) e [[Aydoory)

*SUOSBIS TZ(OZ PUB [Z(Z SULINP $II.1) ASURIO BIDUI[BA
Jo sfiAydoaoyd )0} pue ¢ q ‘e sjjAydoao[yd ‘vaae Jed| ‘yisud] J00Ys U0 S)ILIIXI PIIMEBIS pue SpIe ourwe dwos jo suonedijdde paurquiod pue d[3urs Jo 39PH T ATIVL

Egypt. J. Hort. Vol. 51, No. 2 (2024)



HUDA M.H. ISMAIEL AND HASSAN S.H. ISMAIL

156

80 L0 (4 0 60 80 70 €0 €0 (4 %S ¥e 'd’ST AN
S8y 081 $C 9¢C 0°1¢ €1C 68 88 08 08 %<C’0 Y& [IB3 $)19BI)XS POOMBIS + SPIoe oultiue oWos
08 S'Ly 9C 8T 91T 0'ce 88 L8 8'L 8L %1°0 ¥ YB3 S1OBI)XO PIOMEDS 4 SPIoe Oultlue SWoS
8¢Sy 0'Sy 6T 0¢ 0°¢€T €T L'S 9'8 L'L 9L %S00 78 OB S]OBIXd POIMEIS + SPIOR OUTWE dWOS
01y 00y e 9¢ 8¢ £6C ¥'8 €8 L 'L %¢’() 18 SIOBIIX PIIMBIS
Soy 9'6¢ 9'¢ Le 96T 9t 8 '8 0L 69 %1°0 18 SI0BIIX PI2MEBIS
S'6¢ 6'8¢ 8'¢ 6'¢ LT S'LT 08 6'L 0L 89 %S0°0 1€ S1I0B1Xd PIIMEIS
TSy S I'¢ Te Tt S€T 98 S8 9L SL 20°0 78 SPIO€ OUIWE JWOS
8ty 0ty €¢ 143 0'v¢ I'vc S8 ¥'8 V'L €L %1°0 e SpIoe oulwe SWog
0cy Ty S'e 9'¢ 0°ST 494 8 8 0L 0L %S0°0 Y& SpIoe oultlie SWog
c'8¢ 08¢ 6'¢ 'y 98¢ 06T S'L 9L €9 9 [onuon

Y 44 | A 4 | A 44| Y AR V4 | A 44 | AR | Y A4 | AR | Y A 4 | AV { | r A
() SHUIWYBAL]Y,
9 Ing % IYS19M [99d 31Ny (wd) Y31y ymuayg (urd) J33wreIp Mg
ssouyd1Y) [99d 3nayg

SuLInp $33.1) ISULIO BIIUI[BA JO SIINIJ IY) JO SINSLIANIBILYD [BISAYd JUIOS U0 S)ILI)XI PIIMEIS PUR SPIdE ourue dwos Jo suonedjdde paurquiod pue 3[3uIs Jo 199137 'S ATAVL

'SUOSedIs TLOT pPue 1707

99 79 97 ST L g9 600 100 70 70 %G1 Q'S T MON
. . . . . . . . . . %0
Sl oLl £8°L 8L°69 0'sIy 001y ST 05 SLI 'Ll 2 (ot S1ORINS pOANERS £ SpIoD OUILE A0S
. : . . . . : . . . %1°0
0991 SI91 €T'L9 0999 0'60% 0°00% 9z 15 891 191 2 (ot S1ORIXD pOANERS £ SpIoD OUILE AI0S
. . . . . . . . . . %S0°0
S091 0SSl 95°€9 $6°19 0'96€ 0765 1€ 67T sl sl 1 o0 S1oBIXD PIOAEAS | SpIOD OUILE A0S
TS 08Pl £€°96 9L'pS 0'sLE 0'0LE e S0 el 6Tl %470 1¢ SIOBIXD Paameas
09l S 67°€S 1€°28 0'59€ 0'79¢ 90°¢ 66'1 STl Tl %10 ¢ SIOBIXD Paameas
0Tl 00l 9T IS b8 6Y 0'19¢ 0'95¢€ 66'1 S6'1 & 1Tl 9450°0 TE SIOBIIXD PIOMEDS
091 0SSl $809 p1:09 0°06€ 0'88¢€ 87T 97T Lyl Sl 20°0 18 SPIOE OuILE SI0S
$TS1T SIS 1L'8S wis 0'8¢ 0'18¢ 7T e I'pl 6l %10 JE SPIOE OUIUIE QWO
0Pl O'SPHI b6'SS 8PS 0'8LE 0'sLE £1'C 1c o€l 871 %50°0 1€ SPIOE OUILLIE JWIOS
00L1  S9EI 00°6F 60°LY 0'0S€ 0'sPE 881 181 611 811 [01u0))
F4{114 T20C Tt 1202 F4{114 1202 F4{1T4 T20C 00T 1202
(8) JuSrom g (83) 221 /PPAIX 2oh % UODUAI NI % SHOMIEAL

/SHNIY JO JdquInN

Sumos ynuy [enruy

/PIFIA SE [[9M S& UOIIUJJII JINIY pue SU)ds JINIJ [BRIUI JO sITEIuIIAd 9Y) U0 $)ILIIXI PIIMEIS PUE SPIdE ourwe dwos Jo suonedjdde paurquiod pue J[Surs Jo 193 ¥ A TdV.L

*SUOSBIS TZ(T PUB [Z(T SULINP S} AFULI0 BIDUI[BA JO JYSIIM JINIJ pue 39.1)

Egypt. J. Hort. Vol. 51, No. 2 (2024)



EFFECT OF SPRAYING SOME AMINO ACIDS AND SEAWEED EXTRACT ON THE YIELD ... 157

TABLE 6. Effect of single and combined applications of some amino acids and seaweed extracts on some chemical characteristics of the fruits of Valencia orange trees during
2021 and 2022 seasons.

Conclusively
2 = [gloavoxet o o v
g E _Rggadsxs d ¥ 43 The results indicate that Valencia orange trees
"3 . .
s = 2 benefit from a combination of 0.2 percent seaweed
&} E" "; coconown v o o extract and the amino acids arginine, tryptophan,
> = |] CIEEGEE o X @ S and glutamine applied three times throughout the
growing season (at the beginning, immediately
£ a after fruit setting, and two months later).
2 |Qreneex— 5 o an
2 . AFFTFRAT Fm n S Acknowledgements
5 s Thanks to my supervisors at citrus dept. for
= § their continuous help and valuable advice during
& |Z2diter e 2 - 4 carrying out this study.
Funding statements
X § The authors have not received any external
g,) Neagisan v 0 — % funding for this study.
=
= Conflicts of interest
< o
E a The authors declare that they have no
NN O o~ < el (o)} 1 1
MRSS NERERRIIN S S S competing interests.
References
N
,g S wé;g;;g ; 2 g g AbdelAal, AM.K. ,Ahmed, F.F. and Hassan,Kh.M.
= (2012) Partial replacement of chemical N fertilizer
A in Balady Mandarin orchard through application of
= Q _ o <+ o extracts of Yeast, seaweed and farmyard manure.
o gg =l ;g; © 3w 2 Minia J. of Agric. Res. Develop. Vol. (32) No. 1 pp.
129-148.
< Q . ‘ .
L, |Slevnomnoat a v~ Abdelaziz, F.H., Uwakiem, M.Kh. and Ebrahiem
= RN —— @y X 0 9 . . . .
s —em———_— S O O O M.M.(2017) Promoting berries colouration, yield
2 and quality of Flame seedless grapevines by using
‘2 5 DN 1 B O amino acids enriched with different nutrients.
B @omecddT 2 2 22 Assiut ,J. Agric. Sci.(98)No. 13: 145-157.

Ahmed, F.F. and Morsy, M.H. (1999) A new method for
§ measuring leaf area in different fruit species. Minia
Sememanes o o o :

N —oda—m—— o @ o« X J. Agric. Res. & Develop. Vol. (19): pp. 97-105.
7
Z Ahmed, F.F., Abdelaal, A.H.M. and Mohamed, S.H.F.
Soco——mn + = o - (2018) Response of some mango cultivars grown
YezmzQozz @ o 9 g under Middle Egypt Region conditions to some
seaweed extracts and salicylic acid treatments. New
S S 8 York Sci. J. 11 (7): 51-60.
(9] o (o]
g ‘g ‘g Ahmed, F.F. , Gobara, A.A. , AboEl- Komsan, E.E.
g £ £ and Gamal,A.F. (2008) Growth and fruiting of
[0} o o
" R T 23 Washington Navel orange trees as affected by
;:: §§S §o\°c\o g % g some antioxidant and Algae extract treatment.
E csSsS § 2 § Inter. Conf. Far. Environ. Studies. Menufia Univ.
- R i el - - =
s SS%sEsy L oL o pp. 200-220.
= BERL288 T OB H
ERE § :=§ § 2 &8 8 = Ahmed, F.F., Gad El- Kareem, M.R. and Oraby- Mona,
.E.g.g 55 ﬁ.g .8 .g A M.M. (2013) Response of Zaghloul date palms to
S g 5 §§§§ g §§ o\cg o\ocg spraying boron, silicon and glutathione, Stem Cell.
Q000 3 = 3 Q S o — Q N .
gEEEm«:mEOEoEo% 4(2): 29-34.
CO0OQLVLLYO O O
ODANNANNANA TN AR IZ

Egypt. J. Hort. Vol. 51, No. 2 (2024)



158 HUDA M.H. ISMAIEL AND HASSAN S.H. ISMAIL

Aitken, J. and Senn, T. (1965) Seaweed products as a
fertilizer and soil conditioner, Botanica Marina 8:
144.

Annual Reports and Agricultural Economics Research
in A.R.E. (2021).

Association of Official Agricultural Chemists, (2015)
Official Methods of Analysis A. 0. A. C. 12th Ed.
Published by 4.0. A. C. Benjamin Franklin Station
Washington, D. C. (U.S.A.). pp. 490 - 510.

Awad, M.S.H. (2019) Effect of using Humic acid and
amino acids enriched with different nutrients as
partial replacement of mineral nitrogen fertilizers in
Zebda mango orchards. M.Sc. thesis Fac. Of Agric.
Minia Univ. Egypt.

Aziz, A., Poinssot, B., Daire, X., Adrian, M. Bezier,
A., Lambert, B. Joubert, J.M. and Pigin, A. (2030)
La minarin elicits defense responses in grapevine
and induces protection against Botrytis cinerea
and plasmoporaviticola Molecular plant Microbe
interactions 16 (12): 1118- 1128.

Cabrera,O. ,Valera-Garza,J. and Aguirre-Medina,J.F.
(2003) Use of bio-fertilizers in agricultural crops in
the control region of Mexico. Institutro Nacional de
Investigaciones Forestales.Agricolas. Y. pecuarias(
INIFAP): 2,213-225.

Challen, S.B. and Hemingway, J.C. (1965) Growth of
higher plants in response to feeding with seaweed
extracts, proc. 5th Ind, Seaweed Symp. Halifax,
August. 25-28.

Davies, D.D. (1982) Physiological aspects of protein
tumour Encycl. Plant hysiol. New series. 14 A (
Nucleic acids and proteins , structure, biochemistry
and physiology of proteins), Eds. Boulter, D. and B
Partier Spinger Verlag, Berlin Ikidelberg New York
pp- 190-228.

Ebeid-Sanaa, A. (2007) The promotive effect of
seaweed extract and boron on growth and fruiting
of Hindy Bisinnaa mango trees. Minia J. of Agric.
Res. & Dev. Vol. (27) No. 3 pp. 579-594.

El- Badawy, H.E.H. and Abd El-aal, M.M. (2013)
Physiological response of Keitte mango (Mangifera
indica L.) to Kintein and tryptophan J. of Applied
Science Res. Co. 11(2): 14- 22.

El-Khawaga,A.sh.(2014):Impact of  vitamins
B and C, glutamic acid and silicon on
fruiting of superior grapevines. World, Rural
Observations.6(4), 57-62.

Egypt. J. Hort. Vol. 51, No. 2 (2024)

Fathalla, A.M. (2013) Physiological studies on some
mango cultivars. Ph. D. Thesis Fac. of Agric.
Menoufia Univ. Egypt.

Gamal, A.F. (2006) Response of Washington
Navel orange trees to some antioxidant and
biofertilization treatments. M. Sc. Thesis Fac. of
Agric. Minia Univ., Egypt.

Hashimoto, T. and Yamada, Y. (1994) Alkaloid
biosynthesis Molecualr aspects. Ann. Res. Plant
Physiol. Plant Md. Biol pp. 243-257.

Hassan , H.S.E. (2014) Attempts for reifying alternate
bearing in Balady mandarin trees by spraying
some amino acids and vitamins. M. S. Thesis Fac.
of Agric. Minia Univ. Egypt.

Ibrahiem, H.I.M. ,Ahmed, F.F. , Akl, AM.M.A. and
Rizk, M.N.S. (2013) Improving yield quantitively
and qualitatively of Zaghloul date palms by
using some antioxidants. Stem Cell Vol. (4) No. 2
(Comulated No. 10) p. 35-40.

Jeannin, I. Lescure , J.C. Morot- Gaudry, J.F. (1991)
The effects of aqueous seaweed sprays on the
growth maize ,. Bot. Mar 34: 469-473.

Jensen, E. (2004) Seaweed fact or fancy: from eth
organic broad caster, published by Moses the
Midwest organic and Sustainable Education, from
the Broad Caster, 12( 3): 164-170.

Lane, J. H. and Eynon, L. (1965) Determination of
reducing sugars by means of Fehlings solutions
with methylene blue as indicator. A. O. A. C.
Washington D. C., U.S.A.

Mead, R. , Currow, R.N. and Harted, A.M.
(1993) Statistical Methods in Agricultural and
Experimental Biology. Second Ed. Chapman &
Hall. London, pp. 10- 44.

Mohamed, A.A., Cesarettin, A., Anne, M., Mark,
B. and Fereidoon, S. (2012) Comparing of
antioxidant activity anthocyanins, carotenoids and
phenols of three native fresh and sun- dried date
(Phoenix dectylifera L.) varieties grown in Oman
plant Res. Center Ministry of Agric. And Fisheries
P. O. Box. 292.

Mohamed, M.A.A. and Qaoud, E.M. (2019) Using
Boron, Magnesium and some amino acids to
improve yield and fruit quality of Roomy Red
Grapevines. Hort. J. of Suez Canal, Univ. 8 (1):
79-86.



EFFECT OF SPRAYING SOME AMINO ACIDS AND SEAWEED EXTRACT ON THE YIELD ... 159

Mohamed, M.M.E. (2017) Promoting the yield
quantitively and qualitatively of flame seedless
grapevines by using some amino acids enriched
with different nutrients. M.Sc. thesis, Fac. Of Agric.
Minia Univ. Egypt.

Mahmoud, H.S.A.(2018) The benefits of spraying
Silicon , Selenium and glutamic acid on fruiting
of Williams banana plants. M.Sc. thesis, Fac. Of
Agric. Minia Univ. Egypt.

Mouftah, R.J. (2007) Physiological studies on
biofertilization of mango trees cvs. Taimur and
Zebda. Ph.D. Thesis Fac. of Agric. Minia Univ.

Egypt.

Norric, J., Branson, T. and Keathley, P.E. (2002) Marin
plant extracts impact on grape yield and quality .
Acta Hort. J. 91: 93-100.

Oraby, A.A.F. (2013) Partial replacement of
inorganic nitrogen fertilization by spraying
some vitamins , yeast and seaweed extracts in
Ewaise mango orchards under Upper Egypt
conditions. M. Sc. Thesis Fac. Of Agric. Minia
Univ. Egypt.

Orth, A.B., Sfarra, A., Pell, R.J. and Tien, M. (1993)
Assessing the involvement of free radicals in
fungicide toxicity using X- tocopherol analos.
Opesticide Biochemistry and Physiology, 47: 134-
141.

Rabeh, M.R.A., Ahmed, S.A., Kassem, A.A., Hassan,
A.E. and Fathallah, A.M. (2014) Effect of some
foliar application substances on growth , yield and
fruit quality of Keitte mango cultivar. Minufiya J.
Agric. Res. 39 (2): 215-229.

Raskin I. (1992) Role of salicylic acid in plant. Ann.
Rev. Plant Physiol. Plant Mol. Biol. 43: 439 - 463.

Rizk, M.N.S. (2013) Physiological studies on the effect
of some antioxidants on fruiting of Zaghloul date
palms. M. sc. Thesis Fac. of Agric. Minia Uniyv.

Egypt.

Sies, H. (1997) Oxidative stress, oxidants and
antioxidants. Exp. Physiol. 82 (2): 291-295.

Smith, F., Cilles, A.M. , Hamilton, K.J. and Gedes, A.P.
(1956) Colorimetric methods for determination of
sugar and related substances. Anal. Chem. 28 (3):
350-356.

Summer, M.E. (1985) Diagnosis and recommendation
Integrated system (DRIS) as a guide to orchard
fertilization. Hort. Abst. 55(8): 7502.

Taiz, L. and Zeiger, E. (2002) Plant physiology,
sinauer associates. Inc., publishers, sunder land
Massachusetts p. 690.

Vianello, A. and Marei, F. (1991) Generation of
superoxide amino and hydrogen peroxide at
the surface of plant cells. J. Bioenergeti and
Biomembranse, 23 (2): 409-423.

Von- Wettstein, D.V. (1957) Chlorophyll- Lthale under
submikrosphpische formiuechrel der plastiden celj,
Drp. Trop. Res. Amer. Soc. Hort. S. 20 pp. 427-433.

Wilde, S. A., Corey, R. B., Layer, J. G. and Voigt, G.
K. (1985) Soils and Plant Analysis for Tree Culture.
Oxford, and IBH, New Delhi, India, pp. 1-142.

Egypt. J. Hort. Vol. 51, No. 2 (2024)



160

HUDA M.H. ISMAIEL AND HASSAN S.H. ISMAIL

Joanall s o 4 ) Qe Galiiun g Adual) palaal) Gany (il il
Lduil\dl) Qs ) b Bagag

i lan) G Glasds G 9 Jislan) s Jaaa g2
e -8 ) Aae ) )31 Gl 38 e - Galend) G s dgaa -l gall O gy and®

Cabaal] ans sl pans o A iy 2335 LBl J 01l Aldle 53 Y oYY 5 Y oYY anise DDA
500 Omle 5SS AS Jidia 5l A3 85 g A yaall Clie Y aliivna g (alishall 5 s sl 5 G SV ) AisaY)
Laga ST 70,y

S Aoad) Qe V) paliiie s 4l (alealY) (iany aladiny o bl s g all il Hlas) Casg) (IS
L Lesallal) JlEs i 83 sa g J peanall g laniSU dalaall Al 5 sail)

S e G e S e A sl Qlae Y Galities g i) (alaal) (e lasY) dlales cuils
Jpeanall daeS 5 412l yaliall g laseall (o 485l (5 sinas (5 padll saill ailiad Cpuad 3 laa Yiad 70, Y
- 38 8oy 3 e Ay Bl S il g Allaall a5 jlaally Gl g Laill Alaa S 5 Aprpadall ailiadll

bl (g (i G Aty (0¥ 57+, ) eV oS5l e Lo claall Gl 8 lidl Gl (IS
iall JS 8 oialall Galed 2l aladia) e ol i) aladiuy) (s S &y el (lie Y1 Galiiue e 4iY)
Gl g Luaallal) Js ) L 53 sal) (aibiad 5 J seanall AeS (o geady wilidl) Juzdl e geanll (Sal dua il
OSSR Aal Glie V) Galiiue ae (Opelishall s ¢ s sl ¢ i Y1) Bise) Galeal) G a8V (3 die
C Oy By 55 il diell ey saill Ahay (8 ) e SO0 Lagie L7 Y

satbad - peanadl LpeS Ay ) Qlie W) Galitis - eV paleal) sy Lusillall JlEs ) lail Al cilalsl)
_JLASS\ 33 g

Egypt. J. Hort. Vol. 51, No. 2 (2024)



